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A fuel tank 







(57) A fuel tank (1) having an enclosure (2) which 
encloses two chambers (4,5), the first of which (4) is 
adapted to receive the fuel and the second of which (5) 
contains the granular material (22) adapted to adsorb 
organic substances in a reversible manner; the second 
chamber (5) being connected to the first chamber (4), 



so as to collect temporarily the fuel vapour via a duct 
(25), to the outside environment via a first connector (26) 
and to a suction means (28) via a second connector 
(27); and the suction means (28) aspirating the ad- 
sorbed fuel and, therefore, returning air through the first 
connector (26) so as to regenerate the granular material 
(22). 
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Description 

[0001] The present invention relates to a fuel tank, 
[0002] The present invention advantageously applies 
to the sector of fuel tanks for motor vehicles, to which 5 
the following description will refer explicitly without 
thereby implying any restriction. 

[0003] (t is known in the automobile sector that the 
fuel present in tanks, given its relatively high vapour 
pressure, tends to vaporise and be released into the sur- io 
rounding environment and, consequently, pollutes the 
air. For this reason, the antipollution regulations In the 
automobile sector In the majority of countries require 
every vehicle to be provided with a temporary accumu- 
lator, normally designated "canister", for the fuel va- is 
pours which are formed inside the tank, particularly 
when the vehicle is parked. 

[0004] Currently the accumulator is provided In a 
compartment of the respective motor vehicle separate 
from the tank and is connected to said tank via a tubular 20 
duct adapted to allow the fuel vapour to pass from the 
tank to the accumulator. This solution takes the form of 
a relatively long assembly owing to the necessity of con- 
necting the tank to the accumulator inside a compart- 
ment which is usually of relatively small dimensions. 25 
[0005] The object of the present invention is to provide 
a fuel tank which does not have the above-described 
disadvantages and which is simple and economical to 
produce. 

[0006] According to the present invention a fuel tank 30 
is provided which comprises an enclosure, first and sec- 
ond chambers disposed inside said enclosure, said first 
chamber being adapted to receive the fuel; an interna! 
wall disposed inside said enclosure so as to separate 
said two chambers from one another; accumulator 35 
means for the temporary accumulation of fuel vapour, 
which are disposed in said second chamber; first con- 
necting means between said two chambers for the pas- 
sage of fuel vapour from said first chamber to said sec- 
ond chamber; second connecting means between said 40 
second chamber and the outside environment, and suc- 
tion means connected to said second chamber for cre- 
ating an underpressure Inside said second chamber. 
[0007] According to a preferred embodiment of the 
above-defined tank,, said internal wall and said encio- 45 
sure are formed from the same matenal, preferably pol- 
yethylene. 

[0008] In this context It is to be noted that polyethylene 
is a material which, if not surface-treated, for example 
by fluorlnation, exhibits a high degree of permeability so 
with respect to hydrocarbons. However, fluorlnation 
cannot be applied to said Internal wall since, during this 
treatment, parasitic reactions can occur with said accu- 
mulator means which are normally composed of activat- 
ed carbon. Consequently, the fluorination is preferably ss 
applied solely to the outer surface of the enclosure of 
the tank and not to said internal wail. 
[0009] Therefore, in the above-defined tank, there is 
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the secondary problem of preventing the hydrocarbon 
molecules from passing through said internal wall in the 
vicinity of said second connecting means and from leak- 
ing to the exterior without passing through said accumu- 
lator means. 

[0010] For this reason, preferably, dividing means are 
provided inside said second chamber so as to divide 
said second chamber into an Inner chamber and an out- 
er chamber surrounding said inner chamber and com- 
municating with said inner chamber; said first connect- 
ing means and said suction means communicating with 

said outer chamberandsecondconnectingmeanscom- 
munlcating with said inner chamber. 
[001 1 ] The invention will now be described with refer- 
ence to the accompanying drawing which illustrates a 
non-restrictive embodiment, partly in axial section. 
[0012] fn the attached drawing the reference numeral 
1 generally denotes a fuel tank outwardly bounded by 
an enclosure 2 comprising an outer wall 3 of polyethyl- 
ene. The tank 1 comprises a chamber 4 adapted to re- 
ceive the fuel and a chamber 5 which is adapted for the 
temporary accumulation of fuel vapours and which is de- 
fined inside a polyethylene enclosure 6 of substantially 
cylindrical shape disposed inside the enclosure 2. 
[0013] The enclosure 6 comprises a substantially cy- 
lindrical side wall 7 which has a longitudinal axis 8 and 
Is closed at opposite ends by two end walls 9 and 10 
orthogonal to the side wall, and the end wall 1 0 of which 
is defined by a portion of the outer wall 3, whereas the 
side wall 7 and end wall 9 are integral with one another 
and define an Internal wall 11 of the tank 1 . 
[001 4] Inside the enclosure 6 the chamber 5 is defined 
by the side wall 7; by a fixed circular bottom wall 12 
which is gas-permeable and preferably perforated, 
which is arranged opposite and adjacent the end wall 
1 0 and which is coupled, along its outer periphery, with 
the inner surface of the side wall 7 so as to define, with 
said side wall 7 and with the end wall 10, a cylindrical 
hollow space 13; and by a movable circular bottom wall 
1 4 wh ich is arranged opposite and adjacent the end wall 
9, which is covered on the side facing towards the end 
wall 10 with a covering layer 15, which has it outer pe- 
riphery coupled In a sliding manner with the Inner sur- 
face of the side wall 7 and urged towards the end wall 
1 0 by a plurality of springs 1 6 compressed between the 
end wall 1 0 and said bottom wall 1 4. 
[001 5] Inside the chamber 5 there Is disposed a cylin- 
drical tubular member 1 7 of polyethylene extending co- 
axially to the axis 8 through the bottom wall 12 and hav- 
ing an end 1 8 connected fluidtlghtly to an inner surface 
of the end wall 1 0, and another end, which is disposed 
opposite and adjacent the bottom wall 1 4, having an in- 
let opening 1 9 of an inner chamber 20 bounded by said 
tubular member 17. Inside the chamber 5 the tubular 
member 17 defines, besides the inner chamber 20, an 
annular outer chamber 21 which is fomned between said 
tubular member 1 7 and the side wall 7 and communi- 
cates with the innerchamber 20 through the opening 1 9. 
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[0016] The chamber 5 accommodates a granular ad- 
sorbent material 22, for example activated carbon, 
which is compressed at a given pressure by a com- 
pressing means 23 defined by the bottom wall 14 and 
by the springs 16. 

[0017] The tank 1 further comprises a connector 24, 
which is fitted so as to pass through the end wall 1 0 out- 
side the tubular member 1 7 so as to discharge directly 
inside the hollow space 13, which is connected to the 
chamber 4 via a duct 25 and which forms the Inlet for 
fuel vapour into the chamber 5. The tank 1 also com> 
prises a further connector 26 which is fitted so as to pass 
through the end wail 10 inside the tubular member 17 
so as to discharge directly inside the hollow space 13 in 
alignment with the inner chamber 20 and It connects 
said inner chamber 20 with the outside environment. Fi- 
nally, the tank 1 comprises a connector 27 which is fitted 
so as to pass through the end wall 1 0 outside the tubular 
member 1 7 so as to discharge directly inside the hollow 
space 13 andconnectthe outer chamber21 toan intake 
duct 28 normally connected to an induction manifold 
(not shown) of an internal-combustion engine (not 
shown). 

[0018] In operation, a first adsorption phase and a 
second desorption or scavenging phase are alternated. 
During the adsorption phase, the vapour originating 
from the chamber 4 enters the chamber 5 in alignment 
with the outer chamber 21 through the duct 25 and the 
connector 24, are distributed in the hollow space 13 and 
by diffusion pass through the outer chamber 21 towards 
the bottom wall 14, then, after having passed through 
the opening 19 and the Inner chamber 20 towards the 
end wall 1 0. 

[0019] Consequently, before reaching the connector 
26, the fuel vapour is distributed throughout the cham- 
ber 5 and saturates In a substantially complete manner 
the adsorption sites of the adsorbent material 22. 
[0020] In this respect it is important to note that even 
the fuel which succeeds in penetrating Into the chamber 
5 directly through the internal wall 1 1 has to travel a rel- 
atively long distance, along which the adsorbent mate- 
rial 22 is disposed, before being dispersed in the envi- 
ronment. In fact. In the worse case, the fuel has to pass 
through the Inner chamber 20 before reaching the con- 
nector 26. 

[0021] Dunng the second scavenging or desorption 
phase the intake duct is connected to the induction man- 
ifold (not shown) so that the air originating from the out- 
side environment is aspirated through the connector 26 
into the inner chamber 20 and, in passing through the 
inner chamber 20, the opening 19, the outer chamber 
21 and the hollow space 1 3, regenerates the adsorbent 
nnaterial 22. In this way the fuel adsorbed during the first 
phase is aspirated from the chamber 5. 
[0022] In a variant of the above-described tank 1 the 
circular wall 12 is movable. 

[0023] According to one possible method of produc- 
ing the tank 1 , the enclosure 2 and the enclosure 6 are 



formed separately and are joined together by welding 
the wall 11 to the wail 3. 



^ Claims 

1. A fuel tank comprising an enclosure (2), first and 
second chambers (4,5) disposed inside said enclo- 
sure (2), said first chamber (4) being adapted to re- 

10 ceive the fuel; an Internal wall (11) disposed- inside 
said enciosure (2) so as to separate said two cham- 
bers (4,6) from one another; accumulator means 
(22) for the temporary accumulation of fuel vapour, 
which are disposed in said second chamber (5); first 

15 connecting means (24,25) between said two cham- 
bers (4,5) for the passage of fuel vapour from said 
first chamber (4) to said second chamber (5); sec- 
ond connecting means (26) between said second 
chamber (5) and the outside environment, and suc- 

20 tion means (28) connected to said second chamber 
(5) for creating an underpressure inside said sec- 
ond chamber (5). 

2. A tank according to claim 1, wherein said internal 
25 wall (1 1 ) and said enclosure (2) are formed from the 

same material, 

3. A tank according to claim 1 , wherein said material 
is polyethylene. 

30 

4. A tank according to any one of the preceding claims 
wherein said accumulator means (22) comprise ac- 
tivated carbon. 

35 5. A tank according to any one of the preceding claims 
and comprising compressing means (23) for impart- 
ing to said accumulator means (22) a given pres- 
sure inside said second chamber (5). 

^0 6. A tank according to any one of the preceding claims, 
wherein said enclosure (2) comprises an outer wall 
(3) , said internal wall ( 11 ) being cu p-shaped and be- 
ing connected to said external wail (3) so as to de- 
fine, with a portion of said external wall (3), an inner 

^5 enciosure (6) accommodating said accumulator 
means (22). 

7. A tank according to claim 6, wherein said inner en- 
closure (6) is of substantially cylindrical shape and 

50 comprises a cylindrical side wall (7) and first and 
second end walls (10,9); said first end wall (10) be- 
ing defined by said portion of said externa! wall (3) 
and said first and second connecting means 
(24,25,26) and said suction means (28) communi- 

55 eating with said second chamber (5) via said first 
end wall (10). 

8. A tank according to claims 5 and 7, wherein said 
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second end wall (9) comprises an axially movable 
bottom wall (14); said compressing means (23) 
comprising said bottom wali (14) and elastic thrust 
means (1 6) for displacing said bottom wall (1 4) to- 
wards said first end wali (10). 5 

9. A tank according to any one of the preceding claims, 
wherein dividing means (17) are provided inside 
said second chamber (5) for dividing said second 
chamber (5) into an inner chamber (20) and an out- io 
er chamber (21) surrounding said inner chamber 
(20) and communicating with said inner chamber 
(20); said first connecting means (24,25) and said 
suction means (28) communicating with said outer 
chamber (21 ), and said second connecting means 15 
(26) communicating with said inner chamber (20). 

10. A tank according to claims 9 and 7, wherein said 
dividing means (17) comprising a tubular member 
(17) coaxial to said side wail (7) and having a first 20 
end (18) closed by said portion of external wall (3) 
and a second end opposite and adjacent to said 
second end wall (9); said Inner chamber (20) being 
inside said tubular member (1 7); said outer cham- 
ber (21) being of annular shape, being formed be- 25 
tween said side wall (7) and said tubular member 
(17) and communicating with said Inner chamber 
(20) through said second end. 
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